Searching PA>' 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-085245 
(43)Date of publication of application : 02.04.1996 



(51)lnt.CI. 




B41J 32/02 




(21 Application number 
(22)Date of filing: 


06-246724 
16.09.1994 


(71 Applicant 
(72)Inventor : 


: HITACHI POWDERED METALS CO LTD 
MATSUO HISATOSHI 



(54) INK RIBBON CASSETTE 
(57)Abstract: 

PURPOSE: To prevent a wavy non-impact zone from being inserted 
between the elastic roller members of an endless ink ribbon cassette by 
positioning the elastic roller members to the position of an impact zone, 
and making the width of the elastic roller member smaller than that of the 
impact zone. 

CONSTITUTION: This ink ribbon cassette is provided with an endless ink 
ribbon where yellow, red, blue and black inks are applied in order from the 
lower side at regular intervals in a nylon fiber base cloth ribbon, and a 
roller assembly for transferring and fan-holding the ink ribbon. Elastic 
roller members 14 which form & the roller assembly are at & positions 
corresponding to the respective impact zones in the ink ribbon, and the 
relation between the width Rw of the elastic roller member 14 and the 
width Iw of the impact zone is Rw<Iw. Therefore, the ribbon generates no 
snaking, and jamming and color mixing hardly occur. 
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* -NOTICES* 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the position where the impact zone in an ink ribbon is alike, respectively, and the elastic roller member 
which constitutes the aforementioned roller assembly corresponds in the ink ribbon cassette equipped with the roller 
assembly which carries out transfer and fan fold of this ink ribbon while being loaded with the endless ink ribbon 
which forms two or more trucks of impact zones crosswise [ of an ink ribbon ] - it is - the aforementioned elastic 
roller - the ink ribbon cassette characterized by for the relation between the width of face (RW) of a member and the 
width of face (IW) of an impact 

[Claim 2] the aforementioned elastic roller -- the ink ribbon cassette according to claim 1 whose width of face (RW) of 
a member is 2.5-3. 5mm 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the fan hold type cassette of an endless ink ribbon used for 

an impact printer among ink ribbon cassettes. 

[0002] 

[Description of the Prior Art] As a fan hold type cassette of an endless ink ribbon, the thing of the structure shown in 
drawing 2 is mentioned. The cassette of this drawing is in the state which took the lid 41 from the case main part 4, and 
the interior is filled up with the endless ink ribbon 5, and it is contained one by one in the state where it drew and 
folded up by the drive roller assembly 1 and the follower roller assembly 2 which were installed inside while it is in an 
opening side and the ink ribbon 5 was lightly stopped by the flat spring 6. 

[0003] This ribbon transport station is shown in drawing 1 . the drive roller assembly 1 a shaft 1 1 and a roller - a 
member - it consists of the 14th grade, and the shaft 1 1 is supported to revolve and built into the bottom of the case 
main part 4, and the boss of a lid 41 in a part for the both ends that is, the rotary knob 13 which projects the cross 
recess 12 to which a shaft 1 1 engages with the axis of rotation 9 by the side of a printer machine at the soffit side from 
a lid 41 in a upper-limit side - having - moreover, the peripheral wall section of a shaft 1 1 - four rollers it has 
equipped with the member 14 in one each roller - the member 14 consists of elastic bodies, such as a polyurethane 
foam or felt and the inside of the case main part 4 - it is -- each roller -- the fork-like separator 71 is attached between 
members 14 the roller as the above with the shaft 21 same [ the follower roller assembly 2 ] ~ while having equipped 
the peripheral wall section with the member 14 in one, it is included in the vertical slits 42 and 42 to which the 
separator 72 prepared a part for the both ends in the bottom and lid 41 of the case main part 4 while being supported to 
revolve and attached to the correspondence wall of a separator 72 in the state where it fitted in free [ an attitude ] 
moreover, a separator 72 is always energized to the drive roller assembly 1 side with the spring 3 guided to the 
guidance wall 43 - having - the roller of a shaft 1 1 - a member 14 - receiving - the roller of a shaft 21 - the 
pressure welding of the member 14 is carried out 

[0004] In addition, as other ribbon transport stations shown in drawing 2 , the gear of that with which the follower 
roller assembly 2 is also supported to revolve by the bottom of the case main part 4 and the boss with a lid 41 , and the 
couple which gears still more nearly mutually on shafts 1 1 and 21 is attached, and there is also a thing of structure 
which tells rotation of a driving side to a follower side. 

[0005] the roller of the aforementioned shafts 1 1 and 21 - when a member 14 is the broad ribbon which two pieces are 
arranged at shaft orientations when ink ribbon width of face is about 13mm, and is about 25mm, about four pieces are 
arranged like drawing 2 at shaft orientations moreover, the case of a multicolor ink ribbon - the band of each color - 
corresponding - a roller - a member 14 is arranged a roller - the width of face of a member 14 has an about 5mm 
common thing 

[0006] On the other hand, in the case of a monochrome ink ribbon, the impact zone of an ink ribbon has the printer of 
the structure formed crosswise [ of an ink ribbon ] two or more trucks, in order to use ribbon width of face effectively. 
For example, in the monochrome ink ribbon of 13mm width of face, it fixes to the ink ribbon cassette so that an impact 
zone may be formed in the single-sided approach of ribbon width of face, and the 2nd truck is formed in the reverse 
approach of ribbon width of face by reversing a ribbon by MEBIUSU. By the about 25mm broad ribbon, structure 
which shifts about four steps of ink ribbon cassettes crosswise [ ribbon ] is carried out. Moreover, in the case of a 
multicolor ink ribbon, an ink ribbon cassette is similarly shifted crosswise [ ribbon ] with having described above, and 
it corresponds to **** specified by an impact zone. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, if impact of the ink ribbon which infiltrated ink into textile 
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fabrics is carried out with the dot wire of a printer head, the fiber bundle of the portion will become flat and will shrink 
the textile fabrics of an impact zone. Size contraction is about about 4%. By size contraction of this impact zone, the 
portion by which impact is not carried out curves wavelike and the whole ribbon becomes wakame seaweed-like. 
[-0008] thus if a ribbon is transported in the situation which became wakame seaweed-like - an elastic roller -- by the 
conventional ribbon cassette to which consideration special to the position or width of face of a member is not carried 
out, an elastic roller member will insert both the flat portion which carried out size contraction in the impact zone, and 
the wavelike portion which is not printed, and will transport a ribbon For this reason, the ink ribbon had a possibility of 
causing trouble in a ribbon run -- bend partially or move in a zigzag direction, or the folding length of the ribbon which 
carried out the fan hold becomes uneven, and jamming occurs. Moreover, when ribbon delivery became inaccurate, 
impact of the ribbon was carried out locally and there was a possibility that fracture might especially arise in the ribbon 
bonding section. And since ribbon width of face became short and consisted wakame seaweed-like of use before, the 
ribbon had a possibility of causing color mixture, when it rioted crosswise during a run, and in the case of a multicolor 
ink ribbon an elastic roller member touched the next ****** or **** from which the ink ribbon by which the fan hold 
was carried out differs rubbed. 

[0009] this invention was made by the basis of the above backgrounds, especially its ribbon performance traverse is 
good, and it aims at canceling fear of color mixture. Other purposes are explained in the content explanation described 
below. 
[0010] 

[Means for Solving the Problem] While being loaded with the endless ink ribbon by which this invention forms two or 
more trucks of impact zones crosswise [ of an ink ribbon ] for achievement of the above-mentioned purpose In an ink 
ribbon cassette equipped with the roller assembly which carries out transfer and fan fold of this ink ribbon the position 
where the impact zone in an ink ribbon is alike, respectively, and the elastic roller member which constitutes the 
aforementioned roller assembly corresponds ~ it is - the aforementioned elastic roller « it is using for the relation 
between the width of face (RW) of a member and the width of face (IW) of an impact zone to be RW<=IW as the 
important section moreover, the aforementioned elastic roller - as for the width of face (RW) of a member, it is more 
desirable that it is 2.5-3. 5mm 
[0011] 

[Function] according to this invention, since it is flat even if an impact zone carries out size contraction, an elastic 
roller member is corresponded to the position of an impact zone - making - an elastic roller - it is that the non-impact 
zone which surged wavelike was made not to be put between the elastic roller member as much as possible by forming 
the width of face RW of a member smaller than the width of face IW of an impact zone And from the test result, a run 
and fan hold of an ink ribbon were stabilized from beginning to end, and, for the reason, the bird clapper was checked 
[ that run **** or the jamming of an ink ribbon cannot happen easily ] by the multicolor ink ribbon with the bird 
clapper that color mixture cannot happen easily, either. 

[0012] Here, the width of face IW of an impact zone is usually about about 3.5mm. on the other hand, an elastic roller - 
- the width of face RW of a member is being referred to as 2-3. 5mm, and setting it as 2.5-3mm desirably Since it 
becomes or misgiving is in the endurance of the elastic roller itself that are hard to generate the frictional force for 
transporting a ribbon, and it is easy to generate a poor ribbon run when an elastic roller member is thinner than 2mm, it 
is not desirable. Moreover, in order to insert both an impact zone and the portion which is not printed and to transport a 
ribbon as the width of face of an impact zone will be overflowed and being mentioned above if thicker than 3.5mm, it 
bends and there are the ununiformity of meandering and a fan hold, partial jamming, and a partial possibility of causing 
color mixture. 
[0013] 

[Example] Hereafter, an example explains this invention. In this example, the ink ribbon cassette of the structure which 
shows the endless ink ribbon which carried out coating of yellow, red, blue, and the black ink from the bottom with 
width of face of 25.4mm by width of face [ ribbon / made of a nylon fiber base fabric / with a length of 20m ] in 
drawin g 2 equipped with the roller mechanism of drawing 1 was loaded. 

[0014] that is, drawing 1 and the ink ribbon cassette of drawing 2 - an elastic roller - except for a width-of-face setup 
of a member 14, it is as common as the former and an elastic roller - a member 14 is a product made from a 
polyurethane foam, and created a total of five kinds of things by which the width of face (RW) was set as 2mm, 
2.5mm, 3mm, 3.5mm, and 5mm the elastic roller of this width of face - a member 14 - a group - carrying out - like 
d rawin g 2 - the elastic roller of this width of face - it equipped with the member 14 so that it might correspond to the 
shafts 11 and 21 of an ink ribbon cassette in the initial impact zone of each **** of a ribbon, and five kinds of ink 
ribbon cassettes were prepared Five kinds of ink ribbon cassettes were set to the same printer one by one, and 
performed the printing durability test. The height of the print head of a printer is 3.5mm. 
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[001 5] In addition, the conclusion of a test result is shown in Table 1 . It expresses that front Naka and O are good, 
means that abnormalities were accepted, and it means that x changed into the fault state. 
[0016] 
[Table 1] 
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[0017] After printing each color of 500,000 characters, also in which ink ribbon cassette, ribbon width of face was 
contracted about 0.8mm. the roller whose width of face RW concerning this invention is 2, 2.5, and 3 or 3.5mm - by 
the ink ribbon cassette using the member 14, color mixture and generating of jamming did not have each On the other 
hand, in the thing using the width-of-face RW=5mm conventional roller member, although color mixture was not 
accepted, the unevenness [ a fan hold ] of folding was accepted notably. 

[001 8] Next, by the printing number of 1 million characters, ribbon width of face was contracted about 1 .3mm also in 
which ink ribbon cassette. Jamming - a ribbon run moves in a zigzag direction, and the thing using the width-of-face 
RW=5mm conventional roller member becomes the ununiformity of folding of a fan hold - was accepted, and color 
mixture was also accepted, on the other hand, a width-of-face RW=3.5mm roller - although, as for the thing using the 
member 14, the portion to which the folding length of a ribbon becomes irregular was accepted slightly, there was no 
color mixture a roller (width-of-face RW=2.5mm and RW=3mm) - the thing using the member 14 showed the good 
state a width-of-face RW=2mm roller - although the color mixture accompanying jamming and it in the thing using 
the member 14 is not accepted - a roller - there was comparatively much wear deformation of a member 14, and 
probably because there were few touch areas with a ribbon, the injury on the ribbon bonding section was accepted 
slightly 
[0019] 

[Effect of the Invention] As explained above, while this invention equips an ink ribbon with the delivery roller member 
of an ink ribbon with a printer head corresponding to two or more trucks by which impact is carried out those rollers, 
since it is the structure in which uses whether to be the same as the width of face of an impact zone in the width of face 
of a member as the endless ink ribbon cassette formed narrowly, and a roller member carries out a ribbon run in 
contact with the smooth field of a ribbon Since generating and color mixture of jamming stop being able to happen 
easily, without a ribbon moving in a zigzag direction, the quality of an ink ribbon is maintainable for a long period of 
time. 
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DRAWINGS 



[Drawing 1] 
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Abstract 



PURPOSE: To prevent generation of white and black stripes at joints in the vertical scanning direction. 
CONSTITUTION: A test pattern is recorded on a recording paper by a record head based oh a data of 
a pattern generation circuit 112. The record is read by a manuscript read device having an image 
sensor 26. Based on the read data, an optimum conveying condition of the recording paper is 
calculated by a calculation controller 119 and stored in a material-to-be-recorded conveying condition 
storing memory 140. Recording is performed by conveying the recording paper optimally according to a 
condition of ink drops to be discharged on the recording paper from the record head. 
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[0035] &.±cox o iz^mmcDm^^^mm 

-V V yi?5 8#3r-r V yi? • 0±S:SM1^— 9 

J;5(-*^$tuTv^o *Lt, IE® 
— j/ K5 6 {cj: tUBttKEilcBUk^^y f h «SS 
lU^ao — ? 6 4 Jc ± <0 %zm&&ffi7£&t€: 
»tjSt-5BJ*3t*rRl©*»>lb^fT**>^4. 10 
[0 0 3 6] Z LT, ^ h SftfcWMKtt* h 

[0 0 3 7] H2|i*Sai«©3yhP-?ail 4©i 

[0 0 3 8] 2 6ttti[|E©iSifi8^Sc»)ffl<0^y<— 

-efcfcSo 1 0 2te-r^— S?-fcV-y-2 6©PHfcaj;f>£r©r 

7v*>vm&m^\z&^%T^v?/T : */tr>vmk 20 

1 0 4(imSW^-^>'t©v'x-r-f > 
^SrMjE-rSi^-T^^ttjEgik 1 0 5. 1 0 6. 
1 0 7 -tJvefUS, *7->f^-^tyt2 607^;V 

[0 0 3 9] 108 tinfitfAr* 7— M^fS-i-S:^ t 

^^/i^ta^^^iji-t-smifetoa-efcs. 109 j*® 

Qitmm 10 8 (D-gp-C, *«^tft{c|81-5#ffiSrPS 
«y ffiiEU-?h V N 1 1 0 ttPtffe*&3SSB 10 8 ©— gE 

[0 0 4 0] lllli, y«E, -v^df-y^il^j 

tvtc&mvm&m-^frb 2®.<Dm^\z.mk-tz> 2mm 

-t?*>5 0 1 1 2(i^lE©«^^-^SrS4e^%^-r* 

[004 1] 122 ttzHWfcffi 1 1 1 KX *> rttftS tv 
fcfflfc^-^i, 1 1 2 3>£>©/^-> 

"WbWifcf-iJ'SrjWRU, «jE*- KT?tt, 3§£gP 1 
1 2/0^O«f-^^Mt5. 40 
[0 04 2] 113 ttRUKKs' KS'fH«-rS^5' K K? 
-f^-^fc^o 1 2 lte, vHr^-y-2 6<D&mmg. 

[0043] 114~117ii, ^ttl^iv^T^, -v-fcf 
^-xp- -f7 y?<D8im^y K-Cfct), 118 
teWJ^ K114, 115, 116, 11 7*ti?ti 

1 1 9 (**£?«© 

[0 0 4 4] 1 4 Of*«g®l^gPl 1 9©SS|?KJ:>9# 



[0 0 4 5] JSkfc^Hlife^JoSIB^W^^ffliE^"- 

[004 6] *i\ MiS©£ 5 «fc 9 ifef^gp 1 

20® rCAL^r-J 1 3 Ofrft ^iV^m^-X •) , fcfcfE 

^/itjn-So b-Cjftf^SB 1 2 0^5><DttE^— Kit 

#**iww»«u 1 1 9^ex.^>ttsi:, »»mwui 1 
9 ttm 3 m^Lfc j; 5 ^9 &&mm-2>o 

[0 0 4 7] ®3Kmi-XTy7S 1 Tfl*»M#pas 1 1 
9 &ffilEmi¥%X?— h-tZk, Xf7^S2T?^- 
v»*«Sl l 2d*tU B*^y KKi|B»S**a£JISfc 

*g#©^-:/ m*.ts±<<*m *mfiWB&r& * 
5 1- e> d> c l t s „ 

[0 0 4 8] &f£, IB»— y K^IS»$-*S|5fi|t^^— 

v©MH7t, m&mmn 1 1 giix^-^T-s 3-^0 

gl^gtSl 2 2{cJ;5®^x-^cojl^-Sr, 

^LT^7 i ?'7 p S4-C®iS^W*5|E 

©^>©^te«^ t ^» $ *U-5„ 

[0 0 4 9] tLT, »f^#*n©»«*iXfcflB»^y 
Kit J: vE»39»1f *>*tfc«E«k«-SrJR«tt*a 

►) gp 1 2 tc-fc ^ h ?ys7 -c^gp 12 0 

<D*9— hdf— 1 3 1 S-Jf-Tt, ?^S8-C!)-i? 

ys 1 o-vfmvmmimmtkftk lt©, mj»^u- 

#fe*vfc«jS@J*SJR^*r f — xryT'S lit? 
RAM^^^«^^tU^^IS^WSR^#iEtS^^y 1 

4 0(£iat»£*u ^t^s'T's 1 2-e— &<z>ffiiEWim*m 
[0050] t?±15©*5S«IB®*«!K§l*#©a3S 

*ft©-^j^m 4 LTtft^-r So 

[00 5 11 04(A), (B) , (C) JifflfB©^^ 
s^S 4, S5t?Bfi^y Kfc* 9 — S' 
t bT2=fT^©^^->Si^Sr^^^K«SH4©S^5 

a, b, c©«e<»«±fciij*3B»a6*L-ci»asb-ce 
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[0 0 5 2] IP*>. ^jh^PHBU (A) tt-fJ'**** 
&<nmSffltAK. 04 (B) tt>f V^RJRWttaUHl 
fctttBflfcWBfc* HI 4 (C) >?&&.Tgig-<D&.U& 

3*i,fc#e-0> D — ^— «fc J: 5 ft** Of-^^Lt 

[0053] * l-c-c >-?i&%.^&<Dm%&mttA<Dm& 

©0E*&9 X— ^12, 04 (A) iC^Lfct 5 t'lE^— 10 

S * Lfc-< ^ — i^-fer >"^tti;*J©*£l ^^31 

4LT*3!5, >f ^^*i®#©1&l^^#C©^§-a-©SU<• 
8l•J■? f — *f*. 04 (C) i^Lfc<fc5K. BEfc^yK 

(0054) ^r-C^r^7'S9t? > IBfi^y KICAS 
[0 0 5 5] !Pt>, 04 (A) , (B) , (C) tC^L 20 

©lE^lix^ - x A1 , x B2 -x B1 , x C2 - x ci Srifcffi- 
5, &lcrr^#f^*b;fci3^B©tti«fE^#©J&^ 

I42L- (x^-x^) =2R a -C#£>*Wfc2R A #»C 

<£ 9 sjT&assp©** #* s * i><D&$L* Kit-r § r t a* -e 30 
[0056] tot. fefa^«-A(c*rbT«*iSiij^aE 

iS^fia* L - 2 R A -?ifc>K r©fltS:^^-y 1 4 O^IE 
«U HBR^«|B»«-AtcSiifeSr|B»-r5B5«::tt«3g« 

[0 0 5 7] W«Hc>f ^^S»*Jl*©«nE««-C 

©ii-g-w:, ( Xc2 -x cl ) -2l = 2r c -e#e>nfe2 

^?>> ^|E^C©lU^aEgR^*?rL*^L+2R c 
ScSK^*d5L + 2R c -efc!5, r©ffi-Sr^y 1 4 OK 

mmsmtvmtkft- ®j;£3g o - y \z. x s vj&eir 

1ML + 2R C tt5J:5l^ giJ^S^/w^^— *© 
E^/i'^IfeSrjRIMflftitt 1 1 9 TM&IW-f So 
[0 0 5 8] ££-CttflE«kWA, B, ifcf£ 



#i¥8-8 5 2 4 2 
fcf J: < , *fc, *IS®«SI^#IS1Sp« 140 

^wie* -f ^©^ * y k u *®iij^«eim4x-^ & 

i&SlcjS CT®#I^ ± 5 bT*3 < flttcfc 

5<fc 5 dfcSo 

[0 0 5 9] ft**. #$)SWhfcx ^-O^^y ME» 

[0060] ztoft&ft&mfii^mmizo^xi*, mz. 

#B4#fFl&4 7 2 3 1 2 9-%WfflW, Hft4 7 4 0 

7 9 6^wMm^mm£i%x^z>&&tfy?mm&mi<^x 

3V7 L w-^T^^!©V^-f^{-'{>i8ffl'5riE-Cfc.5/!i^ # 

nft^^ic, ft&mmicMi£vx^zismm&m*-z>M 

wffiizsiQattiimmn&frvxmft §rst 
■^^/vw^^i-rst, sp^ai^(c«.?a©^it5i«g* s 
ttt&mmx'Z, i«?0*uv\ r©^/v^.^©ig»ft 

•^-t Lttt, ^BlSffffU 4 6 3 3 5 ^ 

4 3 4 5 2 6 2-%Wf®mzmm&1nXV^Z>£5ti:h<0& 

^w©xeB#fi : m4 31312 4-%-wmm^mztvx 

[00 6 1] W*? K©«J*t Ltlt t(FlS©«-M*ffl 

©jjfl-^fr*^ (itilfcR**»*ytttiB^*«t*) ©tele 

5*B#fP«4 5 5 8 3 3 3-H-WJNH*, *B#fFS54 4 

5 9 6 0 O-S-WUB^SrfflV^/tWjsfct^EJSWK**^** 

tS^yy bSrm5t^#l#:©i>fcffia5t-rSfil^S:P8* 
•t-5#MBH5 9- 1 2 3 6 7 0 -§-^$R^ > 8&:£*/l'3?©JE 

5«fWBS5 9- 1 3 8 4 6 1 #£:#l£gWc#S/£ t L"C 
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h*&W<z>&sm*m%)-clbZ> < , -ttefrh. SEMES' K© 
^StUlci^J; < n 5 r t S <fc ? m<cS36>feT?*> 

[0 0 6 2] 

SE»»±©-"«^—>Srtt«i«)#ai!i J: 

ftttiwsHM^K <fc &$zmtf*mm-rz> mim* 

[BSiB<0ffil*tt«91] 

[Ell] -HJS^!|-CfcS*9-«^©^Sr*Lfc 



[El 2] HiS^H^^^^n^^El-efcSc 

[0 3] SUte^JOWSr^Lfc^o-^Y-h-Cfe 

So 

[1^4] mnm<Dmnif&*®.w-rz>tcib<D/<?-> 

[13 5 ] iE^BcDT'y I'*— «S©K*BM»HT?*> 

So 



[121 6 ] ®ijkmm<D®.&mm&z^izmmm-?& 

So 

[m 7 ] '&*-mm.<om®mm&itn; \.tcwtwm-?h 
5 mzmt 

8 =^tPr^ 

9 timr-y K 

B'J^c'^*^— 9 

2 P — 7 

y K 

mm b w 

^9 — >K£M 
^y KK9>f'< 
-117 PPJBO^^ K 



1 2 
1 4 

1 5 

2 0 
2 6 

2 8 

3 0 
3 2 
5 2 
5 6 

5 8 

6 2 
6 4 
6 6 
112 
113 
114 
119 
12 1 

12 2 

13 0 

13 1 

14 0 



[B5] 




98k 
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[Ell] [03J 




63,5>nr 



63.5 >jm. 



[H6] 

63.5>Jm 



63.6>jry 




63.5/irr] 



63.5^m 
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IM2] 



CD 




IT> 



CD 
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^ ^ ^, ^ \ x - 



ill 



cn f *F~"! 

oj g I 

1 1 
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oc 
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I 



CD 
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[B4] 



(A) 



/ 



(B) 



(C) 



!"|Ra RaH^Ra Ra^ 



Xai 



Xaj 



2L-(x A2 -x AI )>0 
2L-{x A1 -x A2 )-2R A 




2L~(xc2-XcO<0 
(Xc2-Xci)-2L-2Rc 



[■7] 





W A < Wb< Wc 



7U> h^<— Z?<DWi% 

(51) Int. CI. 6 

B 4 1 J 2/205 
2/51 



F I 



B 4 1 J 3/04 
3/10 



10 3 X 
10 1 J 
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